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VOLU-probe
RELZEER

MINIMUM REQUIREMENTS FOR INSTALLATION. Note: VOLU-probe locations shown are NOT ideal. They indicate the minimum
clearance required from air turbulence producing sources. Wherever possible, the VOLU-probe should be installed where greater runs of

straight duct (or clearances) than shown exist.

3X 1.5X 5X 2X 1X 4X
m
ol =13 =1 | erfir =13 =13 | 3= g =13
CENTRIFUGAL FAN CENTRIFUGAL FAN VANE-AXIAL FAN DISCHARGE VANE-AXIAL FAN INLET
DISCHARGE INLET
FANS DAMPERS
X X
o ELBOWS o 5 TAKEOFFS
J ‘ 2X
" -—
o D
N — N
& ) - — s
90° VANED ELBOW ROUND SWEE] 3X
AN ELBOW
L
X
5X 1X 2X 2 3X 1X
— = - § —~3
90° UNVANED ELBOW SWEEP ELBO!
DUCT TRANSITIONS i :
X  — 1

1X 2 l \

o - o 0.
é 3 i — § %_’
— —
o [+ - ¥
X 1X g
LY 2 ! |
g o O, E o
TRANSITION ANGLE: <-15° TRANSITION ANGLE: <-15° TRANSITION ANGLE: <-15° TRANSITION ANGLE: <-15°

g AIR MONITOR CORPORATION

23



A

y))

CA Bk

24

; AIR MONITOR CORPORATION



Combustion Airflow Station

RMirZBEFH LN

...............

..........
..............

T R T

------

g AIR MONITOR CORPORATION



Jpli3 E

Raymond Bowl Mill — Tempering Air Inlet

g AIR MONITOR CORPORATION

i gﬁﬁg_ﬂ a) )m .

EAEZESO

26



v

CA SRBERRIERER

installed where greater runs of straight duct (or clearances) than shown exist.

MINIMUM REQUIREMENTS FOR INSTALLATION. Note: Combustion Air Station locations shown are NOT ideal. They indicate
the minimum clearance required from air turbulence producing sources. Wherever possible, the Combustion Air Station should be
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CAMS - Combustion Airflow Management System
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Intermountain ( & ) B EfRA

Probes Measurec Air Pitch Pres: P1-Patm P23-Patm From Chart TP Coeff.* [P1-Patm| P23 |CalculatedfFrom Charfrrom Charforrected PY\Resultan{ Traverse | Probes
Vp YawAngle Temp. P1-P23 P4 -P5 (Pt) Ps Choke P1-PY/Pt-Ps | Corrected Pv| Minus [Correctedps-P5/P1-P2fitch Anglept-ps/P1-P2d  Pt-Ps Angle Point Point
Port #|Depth# |l In:W.C.|Degrees = InW.C. In.W.C. In.W.C. Inw.c. TP Coeff. P1-Pt P1-Pt Inw.c. F1 Degrees | (F2)r2 InW.C. |Degrees| Velocity |Velocity
-0.006 -0.015 39.11 36.19 0.029 2118 0.973 2.385 3.67 136.65 136.68
-0.010 -0.026 39.05 35.99 0.120 10.203 0.979 2.546 11.35 138.61 136.47
-0.010 -0.022 38.46 35.83 0.147 12.380 0.984 2.143 13.34 126.22 136.59
-0.011 -0.018 38.08 36.03 0.185 15.136 0.993 1.707 15.92 110.91 137.41
-0.005 -0.012 38.74 35.72 0.004 -0.094 0.974 2.500 6.00 139.37 137.01
-0.006 -0.015 38.58 35.61 0.024 1.616 0.973 2.466 5.25 138.28 136.91
-0.007 -0.016 38.76 35.75 0.034 2.520 0.973 2.466 13.24 135.00 137.47
-0.009 -0.021 38.61 35.88 0.096 8.050 0.976 2.236 13.60 128.25 138.21
3 1 2.397 -7.00 399 2.506 -0.122 38.88 36.39 -0.002 -0.006 38.89 35.96 -0.049 -4.308 0.979 2453 8.21 137.26 137.09
2 2.419 -3.00 397 2.524 -0.193 38.70 36.19 -0.001 -0.004 38.70 35.76 -0.076 -6.302 0.982 2479 6.98 138.26 137.59
B 2.421 6.00 393 2.489 -0.111 38.83 36.33 -0.003 -0.006 38.84 35.90 -0.045 -4.000 0.978 2435 7.21 136.62 137.30
4 2.378 12.00 390 2.017 0.280 38.39 36.38 -0.010 -0.021 3841 36.03 0.139 11.730 0.983 1.982 16.72 118.75 135.81
-0.003 -0.007 38.99 36.08 -0.040 -3.647 0.978 2.399 7.89 135.58 135.25
-0.002 -0.006 38.79 35.92 -0.053 -4.592 0.979 2.406 7.55 135.85 135.74
-0.002 -0.005 38.81 35.94 -0.056 -4.870 0.980 2.367 6.98 134.67 135.70
-0.009 -0.017 38.27 36.08 0.095 8.007 0.976 1.796 11.30 115.65 135.78
-0.003 -0.008 39.10 36.10 -0.027 -2.647 0.977 2484 10.34 136.69 136.33
-0.002 -0.005 38.92 35.89 -0.059 -5.033 0.980 2.529 7.83 138.68 137.57
-0.001 -0.003 38.81 35.96 -0.076 -6.288 0.982 2.396 6.29 135.35 137.17
-0.008 -0.016 38.34 36.05 0.074 6.100 0.974 1.887 6.42 119.95 136.51
-0.004 -0.009 39.11 36.05 -0.021 -2.178 0.976 2524 5.45 139.45 137.19
-0.003 -0.008 38.90 35.93 -0.028 -2.707 0.977 2451 12.30 134.51 136.59
-0.004 -0.009 38.61 35.77 -0.022 -2.229 0.976 2.362 7.34 133.90 136.31
-0.008 -0.018 38.48 35.82 0.073 6.014 0.974 2179 9.22 127.70 137.50
7 1 2.413 6.00 389 2.680 -0.022 39.04 36.39 -0.004 -0.011 39.05 35.93 -0.008 -1.111 0.975 2,613 6.10 141.49 136.75
2 2.431 9.00 387 2.622 0.017 38.96 36.33 -0.005 -0.013 38.97 35.87 0.006 0.127 0.974 2.554 9.00 138.79 137.10
3 2.418 -2.00 383 2.578 0.057 38.76 36.17 -0.006 -0.015 38.77 35.72 0.022 1479 0.973 2.509 2.49 138.85 136.44
4 2.420 | -18.00 382 2.285 0.282 38.52 36.23 -0.010 -0.023 38.54 35.83 0.123 10.459 0.980 2.239 20.73 122.70 136.40
-0.004 -0.012 39.13 35.96 -0.005 -0.831 0.975 2.610 11.03 139.34 137.29
-0.007 -0.017 39.06 35.94 0.039 2.953 0.973 2.559 5.80 139.67 136.03
-0.007 -0.020 39.00 35.82 0.052 4178 0.973 2.634 4.63 142.00 136.00
-0.010 -0.024 38.95 35.99 0.108 9.172 0.978 2426 12.15 133.33 135.42
9 1 2.455 11.00 385 2.718 0.034 39.29 36.57 -0.005 -0.014 39.30 36.10 0.013 0.644 0.974 2.646 11.02 140.20 137.58
2 2.380 7.00 382 2.732 0.195 39.12 36.40 -0.008 -0.022 39.14 35.93 0.071 5.883 0.974 2.660 9.13 141.18 135.25
8 2.398 10.00 380 2.653 0.202 38.97 36.30 -0.009 -0.022 38.99 35.83 0.076 6.312 0.974 2.584 11.81 137.80 135.61
4 2.409 10.00 377 2.186 0.325 38.58 36.40 -0.010 -0.023 38.60 36.02 0.149 12.512 0.985 2.153 15.97 123.28 135.65
Avg.DuctStatic=  35.92
YawAvg.:2.64 Pitch Avg. =241 Result Angle Avg. = 9.45
Std. Dev.:7.62 Std. Dev. = 6.11 Std. Dev. = 4.04

NOTE: Temp taken off of CAMM therocouple on 3-D probe bad.
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igure 2. NOx Reduction at M. L. Kapp Unit 2 with
SmartBurnSM Installation
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The Importance of Damper Drive

Performance For Clean Air

By: Kevin Wistrom

ecanse of the 1950 Amendments

to the Federal Clean Adr Act,

petrolenm refinertes and other
ncinstries thrnughnnl the couniry are
nosw forced o examine every aspect of
their process-healing operations in order
o recnce comnlative nitrogen  oxicdes
(NOxY emissions rom  their plants.
While aging fumace burmers are already
rapicly being replaced with newer low
NOx burners, attention is now being
directed toward the firnace and heater

and accurate
damper drives greatly improves the com-
bustion of air and Qoe gases and reduces
tramp air from entering furnaces. The
remilting efficiency (depending on the
type of low MOx baner selected and on
how “tight’” the fimnace is for leaks can
lower emissions as moch as 55 to B0 per
cent, when osed in combination swith
other low NOx strategies while poten-
tially increasing profit margins from two
o cight per cent per fumace ftom foel
savings alone.

An Indusiry-Wide Issue With
Inescapable Deadlines

In 1998, the US Environmental
Protection Agency (EPA) refined the
Act’s amendments into the National
Emission Standards for Hazardous Air
FPollutants from FPetroleum Refinery

Vents (referred to as Refinery MACT
II). which cover emissions from catal yt-
ic cracker, catalvtic reformer and sulfir
plants .

These mles were promulgated in
late 2000 and have now officially
impactec the majority of refineries
theoughoot the country. Some arens of
the country have until 2008 to fully meet
emissions targets. but the EPA has
already teamed wap with the TS
Department of Justice to force mubti-
million dollar emission-recuction deals
with major oil producers theoaghout the
country.

At the state and bocal level, deaci-
lines loom even closer. Califomias Rule
1104 dictates that refinery-wide emis-
shone ot excesd 0.3 poonds (014 kilo-
grams) of MOx per million BTUs of heat
input when operated on liguid fusl. In
the San Francisco area of the state, this
L get was o be met by Jaly 1.

“The consequences of these dead-
lines are severe,” says Don Nelson, a
NOx Project Enginesy for ConneXsys
Engineenng with 30 years experience in
the petroleam refining and produoetion
industry. Yoo either comply or you shot
the high NOx prodocing fmmaces down.
You cannot count on deviations or vari-
ances.”” Nelson is camwently doing con-
tract work for a major refinery near San
Francisco Bay.

Elextricity Today

Strategles For Reducing Emissions

Thermal WOx is a sesult of the ther-
mal fixation of molecular nitrogen and
oxygen present in the combostion air
MOx emiszions increase rapidly at peak
flame temperatimes exceeding 1540°C
CZBR00F) and with the increasing dura-
twon of time that the reactants remain
within the area of peak flame.

“The more oxygen in the eyve of the
flame, the more NOx yon make,”™
observes Melson. “The industry nomm is
to born with a residual three per cent
oxygen going oul the stack. More than
that and yon moreasze emissions. Fhas,
youwr bum becomes bess eff e ient.””

Cme of the more common methods
to lower N emissions is a combina-
tion of low NOx burners (LMNE) and flue
gas recirculation (FGR) Accouding o
EPA technical document number 453/ -
93034 (whach identifies altermative con-
trols for NOx emitters) FGR combined
with LNBs can lead to total NOx redusc-
tions of S5 per cent over uncontrol bec
ey shons.

State of the art burners spin the
flame and ncdonce recirculation of nearby
flue gases m=de the faebox thereby
cooling the peak flame temperature.
Nelson has worked closely with borner
vendors to perfect this techniquoe, while
still allowing the bmrner parts to be man-
ufactured economacally.

FGR operates to rechuce O2 usage by
forcing the retrn of flue gas to the bom-
ers. By recycling 15 to 30 per cent of the
et procdocts of combustion o the pri-
mary combustion zone, the reactants are
dilatec. This redoces the peak fame
termper e, tednces local oxygen con-
cenirations o levels below three per cent.
and inhibits thermal N Ox formation.

“Fouo this technigue to work optimal -
Iy, vou need precise damper control to
maimntain a slight negative draft inside
the fircbox,”” says Nelson. “For this rea-
S0, every time you put in a new bumer,
yon shonld consider mstallation of preci-
sion damper drives, linkages, dampex
blades, bearings, etc. to effect smooth
contral of the draft. BEwven with selective
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Relevant to the Chinese Power Industry

A

NCED £
HRE

EEH ) (AEP) IH#E (Pirkey) —Sill4

)
b
»

S

»
)

»

»

e AR HUA A TP e W g High Moisture and Ash Content Texas Lignite
{15 2244 ii'Low Heating Value of 6500 Btu/lb (13,700 kJ/kg)

ABT S AU A Uy, DRI e K- 0.15 Ib/MMBLtu (220 mg
NOx/Nm3)

Ly v B (19 98 OEAHARL B In] LA LR & Erosion

J At EaE, WaE Improved Flame Conditions and Excellent Turndown
Capability

U R W P A AN R E . AERER AT K 2 R 1.8 — 2. 4K B 77 There was
generally a 6 — 8 ft (1.8 — 2.4 m) coal skirt developed prior to initiation of
combustion.

JEIRE - D MO R A # R IRN Ox #AGE 45 111 5 1 Highly Successful
Retrofit by ABT at Pirkey is the First of Its Kind in the U.S.

#hpE R O 52 HIOFA Ports Closed HAHE A 4T FFOFA Ports Open
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